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Naasal obstruction is a common complaint in the population. When caused by a deviated nasal 
septum, septoplasty is the procedure of choice for treating these patients. NOSE is a tool for assessing 
the disease-specific quality of life related to nasal obstruction.
Aim: To assess the impact of septoplasty on patients with nasal obstruction secondary to deviated 
nasal septum based on the disease-specific quality-of-life questionnaire. Design: Prospective.
Methods: Patients undergoing septoplasty with/ without turbinectomy after no clinical improvement 
with medical treatment were assessed by the NOSE questionnaire before and 3 months after surgery. 
We evaluated the surgical improvement based on total score, the magnitude of the surgery in the 
disease-specific quality of life and the correlation between the preoperative score and postoperatively 
improvement.
Results: Fourty-six patients were included in the study. There was a statistically significant 
improvement in the preoperative NOSE score (md = 75, IQR = 26) and after three months (md = 10, 
IQR = 20) (p < 0.001.T-Wilcoxon). The standardized response mean was 3.07. We found a strong 
correlation between the preoperative score in the NOSE questionnaire and improvements in the 
postoperative period (r = -0.789, p < 0.001, Spearman). No difference was found in improvement 
scores by gender. (p = 0.668, U-Mann-Whitney).
Conclusion: Septoplasty resulted in a statistically significant improvement in the disease-specific 
QOL questionnaire.
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INTRODUCTION
Nasal obstruction is the feeling of blockage or 
insufficient air flow through the nose, and it can impact 
significantly on the individual’s Quality of Life (QL). 
Its prevalence is 26.7% in urban centers1. Many are the 
causes for nasal obstruction, such as: rhinitis, adenoid 
hypertrophy, turbinate hypertrophy and sinonasal 
polyps. Nasal septum deviation is a very common 
cause of nasal obstruction, of simple diagnosis and 
ultimate treatment is based on septoplasty.
There is a tool used for the objective assessment 
of nasal obstruction: the NOSE2 questionnaire. After 
numerous studies published about the treatment of 
this complaint, with non-validated questionnaires3-5, 
Stewart et al. published the “Nasal Obstruction Symp-
tom Evaluation Scale” in 20042. Questionnaire valida-
tion to assess the disease-specific QL is an important 
means used to assess disease impact and patient 
treatment. In 2010, we published the transcultural 
and validation processes of this QL questionnaire for 
Brazil in an international journal6, with an established 
methodology concerning validation processes7 used 
for other QL questionnaires published for our langua-
ge8. It is essential to have this stage prior to the use of 
a QL questionnaire developed in another language, 
because we need to culturally adapt it and validate it, 
instead of having a simple translation of it. This was 
the first otolaryngology validation in Brazil to use this 
international detailed and consolidated methodology, 
with the participation of the author of the original 
questionnaire2. This methodology avoided possible 
biases that could have happened should we have 
applied a simple translation.
There are some national studies which assessed 
the efficacy of nasal surgery to treat nasal obstruction; 
however, none of them used an instrument to eva-
luate disease-specific QL issues associated with nasal 
obstruction9,10. This is the first Brazilian publication to 
use the validated version of the NOSE questionnaire.
The goal of the present paper is to assess the 
impact of septoplasty on the disease-specific quality 
of life of the patients with nasal obstruction secondary 
to a nasal septum deviation.
PATIENTS AND METHODS
Study design
This is a prospective study. All the patients 
agreed with the informed consent and signed the form 
which was authorized by the Ethics Committee of the 
Hospital (nº. 0521/08).
The primary goal of this study was to assess tho-
se patients with nasal obstruction who were submitted 
to septoplasty with or without turbinectomy, to treat 
nasal septum deviation, with or without hypertrophy 
of the inferior nasal conchae, respectively, as to im-
provements in the disease-specific QL, measured by 
the NOSE questionnaire three months after surgery.
Secondary goals were: to assess the correlation 
between the NOSE questionnaire pre-operative sco-
res and the score variation after three months of the 
surgery; and to assess whether there is a differences 
in the disease-specific QL improvement according to 
gender.
Patient Samples
The patients were consecutively recruited between 
June of 2008 and March of 2009. We used the following 
inclusion criteria: patients with chronic nasal obstruction 
caused by nasal septum deviation with or without nasal 
conchae hypertrophy; symptoms persisting for over 12 
weeks; no response to the clinical treatment with topi-
cal steroids and anti-histaminic agents associated with 
nasal decongestants (only for patients with concurrent 
allergic rhinitis); surgical indication for septoplasty and 
age above 18 years.
We took off those patients with a history or diag-
nosis of sinonasal tumors; head and neck radiotherapy; 
septoplasty done with rhinoplasty or as an entry point 
to other sites; anterior nasal surgery; chronic rhinosi-
nusitis (according to the criteria from EP3OS 2007)11; 
nasal septum perforation; craniofacial congenital bone 
changes; nasal trauma or fracture; adenoid hypertrophy; 
sarcoidosis or another Granulomatosis; asthma without 
clinical control; gestation.
Treatment
Septoplasty is defined as an open surgery of 
the nasal septum with the goal of straightening it. The 
use of postoperative splints or nasal packing was not 
mandatory, nor evaluated.
The patients were submitted to septoplasty 
with or without inferior turbinectomy by resident 
ENT physicians from our department, according to 
the evaluation from the attending physician in indi-
cating the surgery. The patients were independently 
evaluated by means of the NOSE questionnaire and 
the physician responsible for the patient was blind as 
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to the preoperative and postoperative NOSE questio-
nnaire scores.
The patients were medicated with postoperative 
isotonic nasal saline solution.
Outcome measure
The outcome measure was the disease-specific 
QL measured by the NOSE questionnaire validated for 
the Portuguese language6 three months after surgery.
Statistical analysis
The sample calculation was carried out consi-
dering an alpha lower than 5% and a beta lower than 
20% for a 0.5 effect magnitude and 25% loss estimate, 
considering a total of 43 patients.
Data analysis was carried out using the SPSS 10.0 
(SPSS Inc., Chicago, IL). The Kolgmorov-Smirnov test 
assessed the compliance concerning the distribution of 
values in the normal curve. The non-parametric Wilco-
xon T test was utilized in order to compare the NOSE 
questionnaire scores before and three months after 
surgery. We also assessed surgery impact on the disease-
-specific QL. We assessed the correlation between the 
preoperative score and the postoperative improvement, 
calculated by the difference between the postoperative 
and preoperative scores, using the Spearman’s correlation 
coefficient. Improvements in QL, as far as gender is con-
cerned, were assessed by means of the Mann-Whitney 
U test. A p value lower than 5% was deemed significant.
RESULTS
Forty-six patients with nasal obstruction secon-
dary to nasal septum deviation with or without inferior 
nasal conchae hypertrophy were submitted to septo-
plasty and were included in the present study. Most 
of the patients were males [28/46 (69.1%)] with an age 
median (md) of 37.5 (interquartile interval (IIQ) = 17).
The most frequently preoperative answer to all 
the questions was: “A reasonably severe problem”. 
The preoperative median NOSE score was 75 (IIQ = 
26). The most frequent postoperative answer to all the 
questions was “It is not a problem”. The postoperative 
NOSE median score was 10 (IIQ = 20).
There was a statistically significant improvement 
shown by the Wilcoxon T test between the preope-
rative NOSE questionnaire score (md = 75, IIQ = 26) 
and three months later (md = 10, IIQ = 20) (p < 0.001) 
(Figure 1). The surgery resulted in a standardized mag-
nitude effect of 3.07. The Spearman coefficient showed 
a correlation of the NOSE questionnaire preoperative 
score and the postoperative score improvement (r = 
-0.789, p < 0.001) (Figure 2). The Mann-Whitney U 
test did not show statistically significant difference 
between the score improvements shown by each 
gender. (p = 0.668).
Figure 1. Pre and postoperative scores of the NOSE questionnaire 
(p < 0.001).
Figure 2. Correlation between the preoperative score in the NOSE 
questionnaire and the improvement in the score after three months 
(r = 0.789, p < 0.001).
DISCUSSION
This study confirms the hypothesis that septo-
plasty with or without turbinectomy for the treatment 
of adults with nasal obstruction secondary to nasal sep-
tum deviation, with or without inferior nasal conchae 
hypertrophy, respectively, results in improvements 
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in the disease-specific QL measures using the NOSE 
questionnaire three months after the surgery.
The patients had statistically significant improve-
ment in their NOSE questionnaire scores three months 
after surgery (md = 75, IIQ = 26 vs. md = 10, IIQ = 20) 
(p < 0.001) and a Strong statistically significant correla-
tion between the improvement in postoperative score 
and the preoperative score in the NOSE questionnaire 
(r = -0.789, p < 0.001). The effect’s magnitude was 
significant and three times higher than the standard 
deviation, indicating an important treatment effect.
We did not find differences between the genders 
in this sample of patients; despite the fact that quality 
of life studies published about other diseases showed 
a worsening in the quality of life among females12.
Limitations of this study were: non-randomized 
sample, to be carried out in a tertiary hospital, lack 
of a control group, not having validated the allergic 
rhinitis effect nor that of the turbinectomy on the 
patient’s improvement. The use of a non-randomized 
sample, made up only of patients from our group of 
patients with surgical indication was inferior to the use 
of a randomized probabilistic sampling process, whi-
ch could influence the result and its external validity. 
The difficulty in applying this type of sampling can be 
exemplified by the process of calling the patients from 
a waiting list one week before the surgery. The degree 
of patient discomfort at the time of the telephone call 
may lead the patient not to prioritize his surgery at 
that time because of private reasons, and we did not 
consider those patients who declined surgery at the 
time of calling.
If, on the one hand holding it in a tertiary hos-
pital causes a patient selection bias, such fact brought 
about homogeneity as to the surgical technique uti-
lized and the postoperative follow up. Although the 
surgeries were made by resident physicians, they were 
always supervised by preceptors, and the postopera-
tive follows a unique service protocol.
The lack of a control group is justified for the 
fact that there was no efficient alternative treatment 
with proven efficacy to be administered after clinical 
treatment failure, and from the ethical stand point, a 
placebo treatment could not have been carried out 
since there is a widely accepted treatment for nasal 
septum deviation.
We recognized it would have been worth to 
assess the patients as to the presence of associated 
allergic rhinitis, and this could be validated in future 
studies. We did not assess the effects of associating 
turbinectomy because literature data from a previous 
study13 showed that such procedure did not influence 
the questionnaire’s score variation. About the fact that 
we did not try to correlate the nasal obstruction seve-
rity by means of the degree of nasal septum deviation 
or the inferior nasal conchae hypertrophy, previous 
data have already shown the poor correlation between 
the anatomy and the questionnaire’s score. It is im-
portant to stress that this fact is not exclusive to this 
questionnaire; self-answered QL questionnaires are a 
different construction from assessments carried out by 
the physician. There are other personal factors which 
impact the patient’s perception about his problem. 
Patients with important symptoms and moderate nasal 
septum deviation could have a greater benefit from 
surgery than those with large deviations and mild 
symptoms. This could, at least partially, justify the fact 
that rhinometry has a good anatomical correlation, 
which is not always followed by a clinical correlation14.
It is important to highlight that the prospective 
design, the use of a validated questionnaire, patient 
assessment based on results, the reduction of the che-
cking systematic error reduction and the lack of follow 
up losses were positive points in the present study.
Septoplasty is seen as an elective surgery, suc-
cessful - most of the times. As Caldas Neto et al.15 re-
ported: “it may harm the individuals QL, but in reality 
he will always have the option of living with the pro-
blem...”. Previous studies have analyzed and showed 
the efficacy of septoplasty in improving nasal obstruc-
tion and in promoting patient satisfaction3,5,16-18. Some 
of these studies were retrospective, through patient 
chart review which described only the opinion of the 
attending physician. Other studies used questionnaires 
by phone, non-validated questionnaires5, or even, 
validated questionnaires to assess QL as a whole, but 
not specific for nasal obstruction. Siegel et al.4 utilized 
a questionnaire validated for RS (rhinosinusitis) and 
showed an improvement in postoperative scores, but 
not of the global QL. Studies also utilized objective 
assessment by means of rhinometry, which true role is 
still very debatable19. It was only Stewart et al.13 who 
published an assessment of septoplasty efficacy using 
a specific QL for nasal obstruction, and so far, there 
were no Brazilian publications on the issue. During 
the bibliographic review, we were surprised to see 
that there were no studies published in Brazil about 
the efficacy of septoplasty to treat nasal obstruction 
secondary to nasal septum deviation, only based on 
assessing the turbinectomy9,10.
78(3)-ing.indb   60 25/05/2012   11:38:28
61
Brazilian Journal of otorhinolaryngology 78 (3) May/June 2012
http://www.bjorl.org  /  e-mail: revista@aborlccf.org.br
There are other disease-specific QL question-
naires available to assess nasal complaints, but none 
of them is specific to assess the nasal obstruction 
only: the “Chronic Sinusitis Survey (CSS)”20, the “Rhi-
nosinusitis Disability Index (RSDI)”21, the “Sino-Nasal 
Outcome Test (SNOT-20)”22, the “Rhino-conjunctivitis 
Quality of Life Questionnaire (RQLQ)”23, and the “Al-
lergy Outcome Survey (AOS)”24. The CSS, the RSDI 
and the SNOT-20 were made to assess the chronic rhi-
nosinusitis, just as the RQLQ and the AOS, for allergic 
rhino-conjunctivitis. Except for the SNOT-20, none of 
the others are validated for the Portuguese language.
Although there are questionnaires which have 
some relationship in showing the nasal obstruction, 
it is necessary to have a specific instrument for nasal 
obstruction21,23,25.
The NOSE questionnaire utilized to assess the 
specific QL associated with the nasal obstruction is 
a simple and fast questionnaire to answer. Its score 
varies between 0 and 100, with higher scores mea-
ning greater nasal obstruction. Validated in English by 
Stewart et al.2; its transcultural adaptation and valida-
tion into Portuguese were carried out with the help 
of the author of the original questionnaire6. The goal 
of this recently published process was to make a tool 
available to assess the disease-specific QL of patients 
with nasal obstruction, maintaining its original mea-
ning. A simple translation would not be adequate and 
could lead to an instrument which would not be equi-
valent to the original questionnaire, and this would 
limit response comparison between the populations25. 
The validation process enabled us to perform this 
observational prospective study in order to assess the 
septoplasty efficacy in improving the QL of patients. 
The correlation between the preoperative score and 
the magnitude of the postoperative response in the 
NOSE questionnaire confirmed what had already been 
shown in previous studies in which the NOSE13 was 
employed: those patients with a greater impact on 
their QL tend to have a greater improvement after 
the procedure.
CONCLUSION
The patients with nasal septum deviation with 
or without turbinate hypertrophy submitted to septo-
plasty had improvements in their disease-specific QL 
for nasal obstruction assessed by means of the NOSE 
questionnaire. There was a correlation between a 
worse pre-op QL and a greater QL development after 
surgery.
REFERENCES
 1. Jessen M, Malm L. Definition, prevalence and development 
of nasal obstruction. Allergy. 1997;52(40 Suppl):3-6.
 2. Stewart MG, Witsell DL, Smith TL, Weaver ED, Yueh B, Hann-
ley MT. Development and validation of the Nasal Obstruction 
Symptom Evaluation (NOSE) scale. Otolaryngol Head Neck 
Surg. 2004;130(2):157-63.
 3. Samad I, Stevens HE, Maloney A. The efficacy of nasal septal 
surgery. J Otolaryngol. 1992;21(2):88-91.
 4. Siegel NS, Gliklich RE, Taghizadeh F, Chang Y. Outcomes of 
septoplasty. Otolaryngol Head Neck Surg. 2000;122(2):228-32.
 5. Arunachalam PS, Kitcher E, Gray J, Wilson JA. Nasal septal 
surgery: evaluation of symptomatic and general health ou-
tcomes. Clin Otolaryngol Allied Sci. 2001;26(5):367-70.
 6. Bezerra TF, Padua FG, Pilan RR, Stewart MG, Voegels RL. 
Cross-cultural adaptation and validation of a Quality of Life 
questionnaire: The Nasal Obstruction Symptom Evaluation 
questionnaire. Rhinology. 2011;49(2):227-31.
 7. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guideli-
nes for the process of cross-cultural adaptation of self-report 
measures. Spine (Phila Pa 1976). 2000;25(24):3186-91.
 8. Bezerra TFP, Piccirillo JF, Fornazieri MA, Pilan RR de M, 
Abdo TRT, Pinna F de R, et al. Cross-Cultural Adaptation and 
Validation of SNOT-20 in Portuguese. Int J Otolaryngol. 2011: 
Article ID 306529, 5 pages.
 9. Barbosa AA, Caldas N, Morais AX, Campos AJ, Caldas S, Lessa 
F. Assessment of pre and postoperative symptomatology in 
patients undergoing inferior turbinectomy. Braz J Otorhino-
laryngol. 2005;71(4):468-71.
10. Nassif Filho ACN, Ballin CR, Maeda CAS, Nogueira GF, Mos-
chetta M, de Campos DS. Comparative study of the effects 
of submucosal cauterization of the inferior turbinate with or 
without outfracture. Braz J Otorhinolaryngol. 2006;72(1):89-95.
11. Fokkens W, Lund V, Mullol J; European Position Paper on Rhi-
nosinusitis and Nasal Polyps Group. EP3OS 2007: European 
position paper on rhinosinusitis and nasal polyps 2007. A sum-
mary for otorhinolaryngologists. Rhinology. 2007;45(2):97-101.
12. Arrington-Sanders R, Yi MS, Tsevat J, Wilmott RW, Mrus JM, 
Britto MT. Gender differences in health-related quality of life 
of adolescents with cystic fibrosis. Health Qual Life Outcomes. 
2006;4:5.
13. Stewart MG, Smith TL, Weaver EM, Witsell DL, Yueh B, 
Hannley MT, et al. Outcomes after nasal septoplasty: results 
from the Nasal Obstruction Septoplasty Effectiveness (NOSE) 
study. Otolaryngol Head Neck Surg. 2004;130(3):283-90.
14. Powell NB, Zonato AI, Weaver EM, Li K, Troell R, Riley RW, 
Guilleminault C. Radiofrequency treatment of turbinate hyper-
trophy in subjects using continuous positive airway pressure: 
a randomized, double-blind, placebo-controlled clinical pilot 
trial. Laryngoscope. 2001;111(10):1783-90.
15. Caldas Neto SS, Oliveira RL, Caldas N. Use of fibrin glue in 
the prevention of postoperative bleeding and hematomas 
after septoplaties. Braz J Otorhinolaryngol. 2002;68(5):635-8.
16. Jessen M, Ivarsson A, Malm L. Nasal airway resistance and 
symptoms after functional septoplasty: comparison of fin-
dings at 9 months and 9 years. Clin Otolaryngol Allied Sci. 
1989;14(3):231-4.
78(3)-ing.indb   61 25/05/2012   11:38:29
62
Brazilian Journal of otorhinolaryngology 78 (3) May/June 2012
http://www.bjorl.org  /  e-mail: revista@aborlccf.org.br
17. Hwang PH, McLaughlin RB, Lanza DC, Kennedy DW. En-
doscopic septoplasty: indications, technique, and results. 
Otolaryngol Head Neck Surg. 1999;120(5):678-82.
18. Pirila T, Tikanto J. Unilateral and bilateral effects of nasal 
septum surgery demonstrated with acoustic rhinometry, 
rhinomanometry, and subjective assessment. Am J Rhinol. 
2001;15(2):127-33.
19. Broms P, Jonson B, Malm L. Rhinomanometry. IV. A pre- 
and postoperative evaluation in functional septoplasty. Acta 
Otolaryngol. 1982;94(5-6):523-9.
20. Gliklich RE, Metson R. Techniques for outcomes research in 
chronic sinusitis. Laryngoscope. 1995;105(4 Pt 1):387-90.
21. Benninger MS, Senior BA. The development of the Rhinosi-
nusitis Disability Index. Arch Otolaryngol Head Neck Surg. 
1997;123(11):1175-9.
22. Piccirillo JF, Merritt MG Jr, Richards ML. Psychometric and 
clinimetric validity of the 20-Item Sino-Nasal Outcome Test 
(SNOT-20). Otolaryngol Head Neck Surg. 2002;126(1):41-7.
23. Juniper EF, Guyatt GH. Development and testing of a new 
measure of health status for clinical trials in rhinoconjuncti-
vitis. Clin Exp Allergy. 1991;21(1):77-83.
24. Kemker BJ, Corey JP, Branca J, Gliklich RE. Development of 
the allergy outcome survey for allergic rhinitis. Otolaryngol 
Head Neck Surg. 1999;121(5):603-5.
25. Rhee JS, Book DT, Burzynski M, Smith TL. Quality of life 
assessment in nasal airway obstruction. Laryngoscope. 
2003;113(7):1118-22.
78(3)-ing.indb   62 25/05/2012   11:38:29
